The paper presents a short biography and an annotated bibliography of the well-known Soviet palaeoichthyologist and evolutionary morphologist Leonid S. Glickman (1929Glickman ( -2000. His bibliography consists of 46 titles, including 2 monographs, 3 book chapters, 33 research papers, 4 popular papers, and 4 unpublished research reports and dissertations, devoted mainly to Cretaceous and Cenozoic elasmobranchs (principally Lamniformes). The publications cover a period of time between the years 1952 and 1998.
INTRODUCTION
A short biography 1 . Leonid Glickman was born on January 23rd 1929 in Leningrad in the family of a well-known chemist, Sergey Abramovich Glickman (1892 Glickman ( -1966 ). Leonid's life can be subdivided to five periods, related both to his age and the cities where he worked: Leningrad, Saratov and Vladivostok (Fig. 1) . In 1939 the family left Leningrad for Kiev and after the beginning of the Great Patriotic War (1941) was evacuated to Middle Asia (Tashkent, Uzbekistan). After the War (1945 War ( -1950 the Glickmans (the father and the son) lived in Saratov where Leonid finished middle school and attended a 1 A more compete biography, with a list of elasmobranch taxa published by L.S. Glickman, is available in a separate paper: Popov and Glickman 2016. A chart of publications by Leonid Glickman, related with his age and life stages.
four year study course at the biological faculty of the Saratov State University. In 1945, at the age of 16, Leonid started to collect Upper Cretaceous vertebrate fossils near Saratov. In 1950 he was transferred to the Leningrad State University, finishing his University course in 1952. His first scientific paper (Glickman 1953 ) was based on his extensive chondrichthyan collection (ca. 10,000-40,000 specimens) from Saratov and formed his graduate thesis (Glickman 1952) . His time in Leningrad (1950 Leningrad ( -1970 was his most productive, both in terms of scientific and fieldwork (see Fig. 1 ). Throughout that time, he was employed at the A.P. Karpinskiy Geological Museum, (1952) (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) (1961) (1962) (1963) , which was later merged with the Laboratory of Precambrian Geology, USSR Academy of Sciences (=Institute of Geology and Geochronology of the Precambrian after 1967). His research was mainly focused on Cretaceous and Cenozoic lamnoid sharks (Lamniformes). At this time, Leonid carried out intensive fieldwork throughout the territory of the USSR, including European Russia, Ukraine, Crimea, western Kazakhstan and Mangyshlak Peninsula, Turkmenia, the Fergana Valley and Aral Sea region. He amassed a large collection of Cretaceous and Cenozoic shark teeth (ca. 200,000 specimens), which is deposited now in the State Darwin Museum in Moscow. In 1958, based on this collection, Glickman defended his Candidate of Biology dissertation (PhD thesis) (Glickman 1958 ) and then published a monograph and a book chapter (Glickman 1964a (Glickman , 1964b as well as a series of research papers. Between 1970 and 1982, Glickman was employed in the Soviet Far East (Vladivostok) where he was engaged in morphological research of the salmon of Kamchatka Peninsula at the Institute of Marine Biology of the Far East Branch of the USSR Academy of Sciences. At the end of this period, his other monograph "Evolution of the Cretaceous and Cenozoic Lamnoid sharks" (Glickman, 1980) was published based on his unfinished Doctoral Dissertation. Between 1982 and his death in January 31, 2000 Glickman lived in Leningrad (Saint Petersburg after 1991) with very limited possibilities of further research and fieldwork. His last fieldwork to western Kazakhstan was in 1999 at the age of 70.
Glickman's publications. Glickman's publications were not large in number and consist of just 46 titles, published between 1952 and 1998 . These including two monographs (Glickman 1964a; 1980) , three book chapters (Glickman 1964b; 1967; Glickman et al. 1987) , 33 research papers in various journals, 4 popular papers, 3 unpublished theses (Graduate, Candidate and Doctoral theses) as well as one unpublished research report (Glickman 1954) .
The majority of Glickman's publications (44 titles, 96%) dealt with Cretaceous and Cenozoic elasmobranchs (mainly Lamniformes), his main research interest. There are only two known publications, an abstract (Glickman 1976 ) and a short paper (Glickman et al. 1973) on Recent salmon, his research topic during the Far East stage of a life. Glickman wrote more than a half of his publications as a single author (25 titles; 54% of total titles), the other half were coauthored (21 titles; 46%). His principal co-authors were V.I. Zhelezko (4 co-authored papers), V.N. Dolganov (4), G.M. Belyaev (3) and A.O. Averianov (3) . Only publications with the latter co-author were published in English or had a translated version, all other publications were in Russian, excepting book chapter (Glickman 1964b ) translated into English in Israel in 1967 (Glickman 1967) . This is one of the reasons why most of Glickman's publications were unknown to western palaeontologists and zoologists.
The aim of this publication is to provide a review of nomenclatural and research ideas of L.S. Glickman in the form of an annotated bibliography covering all his published and unpublished works. Most of his publications lack annotations (abstracts, resumés) or, where present, were short and fairly uninformative, and so structure and main ideas in each publication have been outlined below.
Glickman has preferred this English transliteration of his name instead of "Glikman" or "Glyckman" while he preferred the name Glückman for taxonomy; which is followed here. In many of his publications Latin taxa names were often misspelled or missprinted because he did not concern himself about fine details, nor properly proof read his manuscripts. Thus he, was regarded as "not a classic researcher but romantic one" by his informal supervisor Academician V.V. Menner (1905 Menner ( -1989 . Some of these misprints have lead to nomenclatural problems, still unresolved (Cretolamna vs Cretalamna, see: Cappetta 2012: 234). Glickman made some systematic mistakes because in Soviet times, he lacked access to most western scientific publications, he had limited comparative collections and little communication with his western colleagues. Nevertheless, he made a significant impact on the study of palaeoichthyology (Cappetta 2012: 9) .
For the transliteration of Russian journal titles, as well as for some local geographic names, the Universal standard has been used. There is information about number of pictures, tables, plates and references after each bibliographic description, as well as the publication language in square brackets. Unpublished works (scientific reports, graduate thesis, dissertations' thesis) are suffixed with "unpublished" after the year they were written. In each paper, where there is systematic input, any new described taxa (family, genus, species and subspecies) introduced are marked with an asterisk (*). Digital files (pdf format) of Glickman's publications are available for download via the website www.elasmodus.com. A typescript of his graduate thesis supervised by docent Lev I. Khosatzky (1913 Khosatzky ( -1992 is stored in the archive of the Department of Vertebrate Zoology, Saint Petersburg State University 3 . The text consists of Introduction (6 pages), Systematic part (49), General geological characteristics of the Saratov Late Cretaceous basin (15), Conclusions (5), References (2), A list of illustrations and graphical appendix (11 original plates with fossils, 3 photo reproductions from other publications, 5 line drawings and 9 geological photographs of the localities).
The research was based on his personal collection (about 40,000 specimens) from three fossiliferous horizons at three Cenomanian localities near Saratovin the sand quarries near the "Proletarskij poselok" and "Klinicheskij gorodok" settlments, and on Uvek Hill on the southern outskirts of the city. Some additional material was collected in other localities in Saratov as well as on west bank of the Volga River, 60 km to south of the city. The systematic part consists of descriptions of certain shark species (Odontaspis, Synechodus, Scapanarhinchus, Lamna, Corax, Galeocerdo, Squatina, Cestracion, Hybodus, Acrodus, Ptychodus) The paper is a collection of students' studies and includes a short review of some results from author's graduate thesis. Using material collected from several quarries in the Saratov region, he describes the stratigraphy and fauna of upper part of the Cenomanian phosphate sands. The fossiliferous levels consist of an "Upper Phosphorite Horizon", a "Lower Phosphorite Horizon" and a lowermost "White Sands" level with more autochthonous and better preserved fossils. Some differences between the preservation of the fossils from different levels and the peculiarities of stratigraphic distribution for some taxa are observed. Thus, the "Upper Phosphorite Horizon" yielded teeth of Ptychodus and Cestracion (Heterodontus) whereas the "Lower Phosphorite Horizon" contained teeth of Pycnodus. In total, a collection 2 Material may now be deposited in the State Darwin Museum collection, Moscow.
3
The copy of his graduate thesis lacked Latin names in the typescript. of 10,000 shark teeth consisting of 10 genera were identified: Lamna, Scapanorhinchus, Corax, Squatina, Hybodus, Acrodus, Synechodus, Odonaspis, Cestracion, Galeocerdo Agassiz, 1839, and P. latissimus Agassiz, 1843 . Among the nearly 400 chimaeroid dental plates he collected were the genera Ischyodus and Edaphodon; the latter not previously known from the Saratov region. A number of spiral coprolites, mistakenly identified belonging to the coelacanth Macropoma mantelli Agassiz, 1843 were collected. Marine reptiles were represented mainly by rare ichthyosaur vertebra (Myopterigius) and more commonly both vertebra and isolated teeth of plesiosaurs (Polycotylus sp.; P. orientalis Bogolubov, 1911; Elasmosaurus sp.) . In addition, two pterosaurs were recorded, including "a part of a small skeleton of a pterodactyl, about the size of a thrush" (Glickman 1953: 54 Details of the vertebrate and invertebrate assemblages from 7 bulk samples of 2 Cenomanian stratigraphic levels (Upper and Lower phosphorite horizons) of Saratov are presented. There are conclusions about heterochrony of Cenomanian phosphorite horizons in the region and a possibility to subdivide these horizons based on sharks teeth of the new orders Scapanorhinchiformes and Odontaspiformes because of high rate of evolutionary morphological change in these teeth from Albian to Eocene. 4 Misprint of Galeocerdo Müller et Henle, 1841. Perhaps meaning the teeth of Galeorhinus, described later from the Cenomanian of Saratov (Popov and Lapkin 2000) .
5
This unpublished new species was based on erroneously interpreted single tooth of Paraisurus macrorhiza, collected from the Krasnyj Yar section (Volgograd Province now); the tooth was reinterpreted later (Glickman 1957c ) and figured (Glickman 1964b: pl. 5, fig 13; 1980: pl. 10, fig. 9). 6 It is obvious now that the morphometrically studied material consisted of a mixture of Eostriatolamia, Scapanorhynchus and Striatolamia teeth. The paper consists of a morphological analysis of the jaw suspension to the skull in different groups of modern sharks and rays. These can be resolved into two basic types: (I) a strong and short hyomandibular cartilage (suspensorium) which connects the axial skull with the palatoquadrate and the Meckel's cartilage (2 variations of jaw mobility); and (II) where the hyomandibular cartilage is not involved in suspension of jaw apparatus, which is supported by the hyoid cartilage alone. The latter suspension type (II), referred to as desmostyly, is present only in lamnoid sharks (primitive character); the suspension type (I) is regarded as a true hyostyly (all other sharks and rays). Based on these characters, subclass Elasmobranchii can be subdivided into 4 superorders: Cladoselachoidei, Xenacanthoidei, as well as two new superorders -*Lamnoidei (lamnoid sharks only) and *Carcharhoidei (other sharks and rays excluding lamnoids). The true hyostyly is a major aromorphosis. The separation of lamnoid sharks as a superorder is also confirmed by a special (osteodentine) microstructure of the teeth; the lack of a mosaic teeth pattern in teeth files; the presence of long unsegmented metapterygium in the fins; a large number of vertebrae; a lack fin spines and basal plates in the dorsal fins; and other features. In a short paper, a small fish tooth collection from the Turonian of Kulyab (near Stalinabad town, south-western Darwaz, Tajik SSR) was described. The collection consisted of shark teeth: Odontaspis divaricatus (Leidy, 1872) The age of the deposits were later reinterpreted as Danian (see Glickman 1962; Averianov and Glickman 1996). 9 One of the referred and figured tooth ( fig. 15 ) was attributed to this species erroneously; EVP observation.
10
This tooth come from the Danian deposits near Lysye Gory settlement in Saratov Province, see Averianov and Glickman 1996. 11 During field prospecting of last two decades localization of both section and regional layer with this shark complex were unsuccessful despite a presence of the notes and outline provided us by Glickman; EVP pers. observation. 12 This sample is stored in SDM collection, Moscow; EVP pers. observation, 2015. The paper develops the ideas of E. Casier (1943) about the low systematic value of vestigial characters in a taxonomic group. This idea is discussed using the development of lateral cusplets in shark teeth of the following families: Ctenacanthidae, Xenacanthidae, Cladoselachidae, Orthacodidae, Hybodontidae, Paraorthacodontidae, Odontaspididae, Lamnidae/ Scapanorhynchidae, Chlamydoselachidae, Notidanidae, Cestracionidae, Scylliorhinidae/Triakidae/ Orectolobidae, Squalidae/Echinorhinidae, Carcharhinidae/Sphyrnidae and Squatinidae/Pristiophoridae. It was concluded that (1) additional cusplets inhibit an evolutionary development of the main crown; (2) a height of the crown and a size of lateral cusplets are interrelated; (3) lateral cusplets may be generic characters if the cusplets are only numerous and large (in lamnoid sharks as well as in the most Orthacodidae the presence/absence of lateral cusplets cannot be a character of the both generic and species value); (4) a relative role of additional cusplets is different in the teeth of different functional purposes: in cutting and crushing teeth additional cusplets cannot be considered as an important systematic character, whereas awl-shaped teeth and (rarely) conical ones can be of systematic value as a species character; (5) during the evolutionary reduction of lateral cusplets, their presence/absence cannot be a systematic feature, whereas a trend towards the reduction can be regarded as a familial character (Lamnidae). In a case of the early evolutionarily loss of the lateral cusplets, an absence of the latter is a distinct character (Squatinidae, Sphyrnidae, etc.); (6) all elasmobranchs show a trend toward a reduction of lateral cusplets and this can be an example of an "oligomerization" process (sensu Dogel 1954) in a morphological evolution of the group. The diagnostic value of some other tooth characters (s-shaped bend of the crown of anterior teeth, crown serration, convexity of the crown) depending of tooth position was also briefly discussed.
12. Glickman L.S. 1958b. Rates of evolution in Lamnoid sharks. Doklady Akademii Nauk SSSR, 123:
The paper discusses rates of evolution of lamnoid sharks based on the study of dentitions (including dental formula parameters). The Cretaceous species Oxyrhina mantelli was separated from the Lamnidae family as a new genus *Cretoxyrhina of a new family *Cretoxyrhinidae. Both new taxa are diagnosed. Cretoxyrhina includes two species: Isurus denticulatus Glückman, 1957a and Oxyrhina mantelli (type species); the new family includes genera Cretoxyrhina and Paraisurus. It was suggested that the species Paraisurus macrorhiza is an ancestral form for the family and the origin of the latter is derived from the family Orthacodidae. A new genus *Cretalamna [sic!] 13 with the type species Lamna appendiculata Agassiz, 1843 (based on material from the Cenomanian of Saratov) was also briefly diagnosed. This genus was presumably attributed to the family Odonaspididae. Information about nomenclatural types, type strata and localities was not given. Changes in the morphology of teeth and dental formula of lamnoid sharks indicated a rapid rate of evolution in the group.
Glickman L.S. 1958с (unpublished). About classification of sharks. Abstract of PhD thesis (Candidate of biology). Leningrad, 20 p. (2 tables) [In Russian].
Abstract of his candidate of biology (PhD) thesis: Introduction and a brief historical review; Chapter 1. Overview of elasmobranchs; Chapter 2. Principles of systematics of the sharks (a: Evolutionary and functional significance of the morphological characters of elasmobranchs; b: Methods of studying the teeth of fossil sharks: b1: A description of the tooth crown as an instrument bearing a specific function; b2: Functional types of teeth; b3: Root features and their significance; b4: Microstructure; b5: Tooth position in the jaws; b6: A comparison of sharks teeth from different horizons; c: Diagnostic significance of certain minor characters of dentition; Chapter 3. The systematics of the elasmobranchs; Analysis of the systematic characters of modern families; Conclusions; followed by a list of author's publications (4 published works and 3 publications in press).
The dissertation maintains that: (1) sharks are one of the most advanced living groups of vertebrates; (2) two independent, and separate lineages of sharks (subclasses Carharia and Lamnia) range from the Devonian to the Recent; these lineages are convergent; (3) The main difference between these two branches is histological structure of teeth: orthodentine (Carcharia) or osteodentine without pulp cavity (Lamnia); (4) During the Mesozoic and See discussion in Cappetta (2012: 234) . nozoic both branches give rise to forms with a mobile jaw suspension; but the similarities are superficial because of desmostylic suspension type (lamnoid sharks) is morphologically distinct from the hyostyly (carcharhinid sharks); (5) Both notidanids and batoids are anatomically related by gradual transitions from other carharinid sharks; (6) a description of genera and species is recommended only after an overall assessment of leading features in phylogeny, in order to avoid errors caused by this morphological convergence; (7) in a description of teeth at any taxonomic level, it should be remembered that the shape of the crown determines the details of its morphology, but the crown is also dependant of the root structure, modes of tooth articulation and dental histology.
14. Glickman L.S. 1959. Directions of evolutionary development and ecology of some groups of the Cretaceous elasmobranchians. In: Trudy Vtoroy sessii Vsesoyuznogo paleontologicheskogo obshchestva, Moscow: 52-62. (6 figures, 11 references). [In Russian] .
The paper concerns the functional and evolutionary morphology of sharks' teeth. The total volume of the author's collection was estimated ca. 200,000 specimens 14 . Frequently, the evolution of organisms are dependant on the evolution of their dentition, and peculiarities of the latter (and structure of individual teeth as well) can be reflected in characters of different taxonomic value. Four evolutionary tooth morphologies were identified: a percussive cone (canine), an awl, flat crushing tooth and cutting plate (knife). Each morphology corresponds to a particular type of food. A percussive-prehensile cone is a most primitive morphology, but at the same time, this type is versitile one, having the maximum evolutionary flexibility. The cutting type is the most advanced one. Differences of microstructure of the osteodont and orthodont teeth and their relationship with functional types of teeth were briefly discussed. Structural features of the tooth roots and the evolutionary trend toward an increasingly arched construction was discussed. The arched construction of the root was considered to be one of the aromorphoses of sharks. During the evolution of teeth in most shark groups there is an increase in size followed by a reduction in number in the jaws ("oligomerization" sensu Dogel 1957) ; the whole body begins to change, which can lead to further aromorphosis or extinction. The paper discusses the relationship of evolutionary diversity of the sharks with transgressiveregressive cycles. Historically, radiations of the oceanic sharks correspond to the periods of maximum transgression, whereas the short-term regressions (e.g. episodes in the Late Cretaceous and Paleogene) do not result in the creation of freshwater forms but instead a reduction in abundance and diversity. The Late Cretaceous explosion in shark diversity is discussed in general, based on data from the Volga River Basin. The diversity dynamics of some shark groups (including Squalidae and Anacoracidae) from the Albian to Danian, as well as an appearance in the Danian of relict "Jurassic forms" (Euchlaodus Glückman, 1957b ) are also discussed. The almost complete absence of Squalidae in the Cenomanian deposits was explained by their displacement by small anacoracid sharks (Palaeocorax falcatus) with similar tooth morphology and function. Further evolution of the Anacoracidae drove them to become large pelagic predators (Anacorax) whereas Squalidae left their "hiding places" and filled vacent (in Maastrichthian) ecological niches during the Danian regression. Based on the occurrence of a single tooth of Euchlaodus lundgreni (Davis, 1890) and partially serrated teeth of Squalus appendiculatus (Agassiz, 1843) collected from the quartz sands of the Lysye Gory settlement (Saratov Province), the deposits were dated as Danian (the dating was given as a footnote). In addition, the morphological evolution of a Paleogene phylogenetic lineage was discussed: Odontaspis striatus -O. macrota -O. rossica and that of Jaekelotodus trigonalis. It was concluded that (1) a marine regression is associated with abrupt changes in the marine environment; after a period of regression, new pelagic groups evolve from the shallow water groups; (2) the regression revitalise relict groups; (3) the abundance of pelagic sharks are not linked to the size of transgressions, but more related with their duration; (4) pelagic sharks are always more conservative than coastal ones. From these discussions and based on data about sharks, This monograph consists of six chapters entitled: (I) The principles of systematics of sharks; (II) Methods of studying of teeth; (III) The system of elasmobranchs; (IV) Basic principles of studying of the Paleogene sharks; (V) Main Paleogene sharks assemblages; (VI) The diagnoses of Paleogene shark species.
The Introduction (5 pages) consists of a brief historical review of fossil shark studies in the World, the basic characteristics of the group and their biological and geological significance and Acknowledgements. It was stated that the collection was stored at the Department of Monographic Collection 15 under the number 2901; a first figure of each new species in the plates was the holotype.
Chapter I (34 pages) discusses the features of elasmobranchs as a separate subclass of vertebrates and offers a new classification system for the group (Appendix 1). Taxonomic characters of the skull, skeleton and dentition were discussed and analyzed; the independence of the infraclass Osteodonti was justified. There was a discussion on the taxonomic distance between squaloid sharks and batoids (the latter being regarded as a benthic life form of sharks).
Chapter II (43 pages) describes the methodology in the study of sharks. In addition to historical information and a brief review of the evolution of lamnoid dentitions, functional types of teeth, their differences and peculiarities in different groups of orthodont and osteodont as well as diagnostic features of the teeth (serration, enameloid striation, vascularization etc.) are discussed. The question of the relationships of lamnoid and carcharhinid sharks was discussed.
Chapter III (23 pages) contains a criticism of the existing taxonomy of the Elasmobranchii and the new system proposed by the author (see Appendix 1). The main innovations were the following: subclass Elasmobranchii consists of two infraclasses Osteodonta and Orthodonta; Orthodonta includes five superorders: Cladoselachii, Xenacanthi, Polyacrodonti, Chlamydoselachii, Carcharini; whereas Osteodonti includes 3 superorder: Ctenacanthi, Hybodonti and Lamnae. A diagram with the phylogeny of the orders Hexanchida, Squatinida and superorder Lamnae is given. New families (subfamilies) *Jaekelotodontidae, *Otodontidae, *Lamiostomatidae, *Lamiostoma tinae and genera *Striatolamia Glückman, 1964a, *Palaeohypotodus, *Megaselachus, *Cosmopolitodus, *Lamiostoma 16 and *Macrorhizodus are briefly diagnosed.
Chapter IV (30 pages) comprises a critical review of the works of L. Agassiz (1837-43) and, in part, by M. Leriche (1902 Leriche ( -1951 . It also discusses the methodology of studying sharks dentitions and the general principles of morphological evolution of lamnoid shark teeth in several lineages: Striatolamia (Thanetian-Oligocene), Macrorhizodus (lower Upper Eocene -middle Oligocene), Otodus (Thanetian -Middle Oligocene), Palaeohypotodus (Thanetian) and Jaekelotodus (Paleocene -Lower Eocene). As a part of the proposed phylogenetic lineages, new species or combinations: Macrorhizodus *gigas Glückman, 1964a , Palaeohypotodus *lerichei Glückman, 1964a , Jaekelotodus *boristenicus Glück-man, 1964a and Palaeohypotodus *rutoti Winkler, 1874 were diagnosed. Additionally, the chapter introduced several species and subspecies without separate formal descriptions: Lamiostoma *belyaevi Glückman, Striatolamia *chelkarnurensis Glückman, S. rossica (Jaekel, 1895) *usakensis Glückman, S. rossica (Jaekel, 1985) *prima Glückman. The status of some varieties of earlier authors were elevated to 15 The working place of L.S. Glickman at that time was the Laboratory of the Precambrian Geology, Academy of Sciences of the USSR, Leningrad (= IGGP, Leningrad after 1967), now collection is mainly stored in the SDM, Moscow.
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Validity of both genus and species Lamiostoma belyaevi was criticized later by Pinchuk (1983) (Jaekel, 1985) , and Carcharodon turgidus var. sokolowi Jaekel, 1895 elevated to Otodus sokolowi (Jaekel, 1895).
Chapter V (19 pages) discusses elasmobranch assemblages from the Paleogene of Western Europe with an analysis of some European publications, mostly by M. Leriche (1902 Leriche ( -1951 The chapter provides a review of the Elasmobranchii in a special volume of the "Fundamentals of Paleontology". The general part includes sections on the history of the shark study, morphology, principles of systematics, evolution, ecology and taphonomy, biological and geological significance, as well as the method of study of fossil material. The systematic part includes fossil and modern (but having fossil members of the group) taxa classified in two infraclasses: Orthodonti and Osteodonti (see Appendix 1). A brief diagnoses for 2 infraclasses, 8 superorders, 20 orders, 7 suborders, 9 superfamilies, 60 families, 4 subfamilies and 141 genera (of totally indexed 142 17 genera) was provided. Two new taxa: the family *Polyacrodontidae Glückman and the genus *Palaeohypotodus Glückman were introduced. For all genera diagnosed, a type species and a both stratigraphic and geographic distribution were recorded. Taking into account the exceptionally wide distribution of Recent shark species in the oceans and a rapid variability in time of the teeth of even those species of sharks, which existed for a long time, one can assume that the remains of this particular group will serve in future as a basis for a global stratigraphic scale of Cenozoic deposits, which has been impossible to compile until now using any other group of organisms. In such mass accumulations, there are together teeth of living sharks and extinct Tertiary species. Teeth of 22 species of sharks have been identified. The degree of fossilization of the different species corresponds to the geological age of these species. Three main types have been recognized: 1) most intensely fossilized teeth of Upper Miocene or Lower Pliocene species; 2) less fossilized teeth of species known from the period from the Pliocene and up to Recent times; 3) teeth without any signs of fossilization (except the dissolution of dentine) belonging to Recent species. These accumulations correspond to species typical of the Upper Miocene, Pliocene and Quaternary deposits in shelf seas.
The presence in the Pacific and Indian Oceans of tooth associations of similar specific composition but of different ages suggest that there is a possibility of using them for long-range stratigraphic correlations. The paper concerns the biostratigraphy of the Santonian-Campanian phosphorite-bearing deposits of upper reaches of the Ilek and Temir rivers in the western Kazakhstan (now Aktobe Province). The history of their study is briefly described. Based on belemnites and shark teeth, it was concluded that these phosphorite-bearing deposits were Campanian in age excepting the lowermost part of the section (member A) which is Upper Santonian borne out by the presence of teeth Ptychodus rugosus Dixon, 1850. The phosphorite-bearing deposits are subdivided into two lithological complexes: Kubley Beds (lower complex) and Zhurun Beds (upper complex). The Kubley beds consists of interbedded clays, silts and sands with several phosphorite layers containing belemnites and shark teeth Anacorax kaupi (Agassiz, 1843), A. yangaensis Dartvelle & Casier, 1943 , Odontaspis venusta (Leriche, 1906 . The Zhurun beds consists of silts with three phosphorite layers with shark teeth Anacorax kaupi. In the western part of the area, the phosphorite layers combine to form a single phosphate member. Prior to this study, these deposits were dated as the Lower and Upper Santonian. A correlation scheme for 12 cross-sections was presented, as well as a list of shark taxa collected from the different members of the phosphorite deposits but with no detailed distribution: Anacorax falcatus (Agassiz, 1843) [ [Original abstract]: Numerous shark teeth including teeth of giant extinct shark Megaselachus megalodon (Agassiz, 1837) have been found on the floor of the vast central regions of the Pacific and Indian oceans. The teeth of this shark are characteristic of Upper Miocene and Lower Pliocene deposits of the platform seas of all the continents but are not found in the Quaternary ones. Two attempts to determine M. megalodon's age on the basis of thickness of the ferro-manganese crust on the teeth from the ocean floor were made. It was suggested that this shark disappeared in Holocene only some thousand years ago (Tschernezky 1959; Gipp and Kuznetzov 1961) . This data was discussed. Based on the examination of the various types of ferro-manganese deposits on the numerous sharks' teeth, the supposition that M. megalodon disappeared in the post-Pliocene time is shown to be wrong. The paper discuses the biostratigraphic significance of the lamnoid shark family Anacoracidae. The type section of the Jiesia formation near the village of Vareikia (Sventoji River) in Lithuania is briefly described. The age of the formation was determined to be Cenomanian (probably, earliest Cenomanian) based on the presence of the teeth of Scapanorhinchus subulatus Agassiz, 1843 and Gyropleurodus canaliculatus (Egerton in Dixon, 1850). Layer 3 in the section is a type stratum for a new genus and species Eoanacorax dalinkevichiusi Glückman & Shvazhaite, 1971 (Glickman 1980: pl. 13, fig. 18 ) and indexed as well as lectotype in the SDM collection (8057/5) come from another locality (probably locality in Saratov no longer exposed) based on The paper starts with a brief review of history of the biostratigraphic use of sharks' teeth in the World and in the USSR. Based on shark teeth, the stratigraphy, stage and substage correlation of the Cenomanian from the Russian Plate (sections near Saratov and Nizhnyaya Bannovka settlement in the Saratov Province, Volga River basin; Nogajty River and Taskuduk section in the Precaspian depression, Sagiz River basin) and from the Mangyshlak Peninsula (Sullukapy, Aksyirtau and Besokty sections) is discussed and figured. There are defined three biostratigraphic shark zones from the Cenomanian of western Kazakhstan (oldest first): (I) Palaeoanacorax volgensis zone, (II) Palaeoanacorax subserratus zone and (III) P. obliquus zone. Several nomina nuda were introduced in the paper: *Eostriatolamiidae, Eostriatolamia *acutidens Glückman, E. *archangelskii Glückman and Palaeoanacorax *subserratus Glückman. The second part of the paper is devoted to a description of the hybodontid shark species from the Upper Cretaceous of western Kazakhstan. A new genus of hybodontid sharks *Pseudoheterodontus Glückman & Zhelezko, 1971 with the type species P. rugosus (Agassiz, 1843) (from the CampanianMaastrichtian) and P. polydictios (Reuss, 1846) (from the Albian-Cenomanian) were described. Other taxa were described and figured: Acrodus levis Woodward, 1887 (from the Albian-Cenomanian); Polyacrodus illingworthi Dixon, 1850 (from the Cenomanian); P. brabanticus Leriche, 1930 (from the Campanian). It was assumed that an absence of sclerophagous (duraphagous) hybodontids in the Turonian-Santonian of western Europe, the Volga River basin and western Kazakhstan was a result of their replacement by Ptychodontidae sharks (Ptychodus spp.). This paper consists of eight sections, two of which were written by L.S. Glickman and dedicated to sharks (section 5) and euryoxybiothic invertebrates (section 6). The research develops the ideas of Berkner and Marshall (1966) 20 and McAlester (1970) on cyclic changes of free oxygen in the atmothe particular preservation of the type which is differs greatly of material from both type stratum and locality. The actual depository of original types is currently unknown. EVP pers. observation, 2015. 20 This is translated version of the paper published in Russian sphere during the Phanerozoic. These changes have had a significant impact on the evolution of both lithogenesis and the biosphere. Data on terrestrial lithogenesis was prepared by the first author are used as an example. Increasing of areas with red beds were not only related to climate changes (aridity), but also with the stages of increasing of atmospheric oxygen content. The global distribution of this process is illustrated in the table 1 by the ratio of red and coalbearing Jurassic and Cretaceous formations from Middle and Central Asia and North America. The time of the greatest proliferation of red continental beds was during the Late Jurassic, Late Albian-Cenomanian and the Senonian. The minimum atmospheric oxygen, in contrast, existed in times of intensive coal formation in Rhaetian, Early and Middle Jurassic, Early Aptian-Albian, at the end of Senonian and in the Early Paleogene. The cyclic oxygen content was reflected in the evolution of reptiles, mammals in the fig. 3 , and terrestrial plants (with a time shift). A hypothetical curve of the change of free atmospheric oxygen content from the Late Triassic to present is shown in the fig. 4 . An increase in the atmospheric oxygen content creates favors highly active groups of organisms, whereas a significant decline of oxygen leads to their extinction.
Glickman L.S. and Stolyarov A.S. 1966. Stratigraphy of the Upper Eocene of the Mangyshlak
Data on the evolution of sharks (section 5) is placed into the context of this hypothesis, based on collection of L.S. Glickman
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. Table 2 shows the stratigraphic distribution of the most important genera and families of sharks from the Late Triassic to present, with an indication of their relative diversity and "degree of specialization/progressivity". The origin of new shark groups coincides with the beginning of the following intervals: Late Jurassic, Late Albian, Late Santonian 22 , Danian, Early Eocene, Early Oligocene, Miocene and Quaternary. These changes in dominant groups was accompanied by the extinction of large pelagic predators or large sclerophagus sharks at beginning of the following stages: Aptian, Late Campanian, Danian (Montian), Early Eocene, Early Oligocene and late Pliocene. The origin of new groups coincides with lithological data on increasing of oxygen content in Danian (Montian), Early-middle Eocene, Early-Middle Oligocene, Early-Middle Miocene and the Quaternary. Origin of "recurrentis forms" [=temporary drived back taxa; =? Lazarus taxa] by two types: primitive relict group of pelagic predators (Hexanchidae, Squalidae, Orthacodontidae) or progressive coastal/small benthic predators (batoids, Scyliorhinidae) were related to oxygen cyclicity. In times of low atmospheric oxygen, these groups are reduced in diversity and are driven back to refugia. Abstract of the report: The ontogenetic stages identified in the development of the chondrocranium of the Far Eastern salmon are described (three stages were erected). The development shows strong heterochrony and remodeling of cartilage and bone. In general, the chondrocranium of the Salmonidae is more evolutionarily advanced than that of Clupeiformes, Cypriniformes and Perciformes. This short paper dealt with an age determination of the Paleogene stratigraphic units of the Samland Peninsula (Kaliningrad Province of the USSR) based on algal remains and shark teeth. Based on remains of diatoms and silicoflagellates from clay and silty-clay sediments of the Sambia formation (bore hole "2-Pionersk"), the age of this formation was determined 21 The volume of collection was estimated by the author as more than 200,000 specimens.
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This interval was indicated in the table 2 only.
as Early Eocene. The shark teeth obtained from 79 bore holes as well as from several natural sections were analyzed taking into account the peculiarities of their burial and re-deposition. Numerous shark teeth from the both of autochthonous intervals as well as from a series of erosional levels in the upper part of Alk Formation (underlying amber-bearing Prussian Formation) were identified as the following: Notidanus primigenius Agassiz, 1843, N. serratissimus Agassiz, 1843, Squatina prima (Winkler, 1876), Physodon tertius (Winkler, 1874), Galeorhinus loangoensis Dartvelle & Casier, 1943 Anomotodon biflexus (Rogovich, 1860), Procarcharodon auriticulatus (Blainville, 1818), Lamiostoma vincenti (Winkler, 1876), Jaekelotodus trigonalis (Jaekel, 1895), Odontaspis winkleri Leriche, 1905 , Hypotodus africanus (Arambourg, 1952 , Macrorhizodus praecursor (Leriche, 1905) and Striatolamia rossica (Jaekel, 1895) . This assemblage was correlated with uppermost part of the Alk Formation, lower Upper Eocene and represents coastal or shallow areas of open sea. The "green wall" deposits overlying Prussian Formation were dated as Oligocene based on shark teeth (Notidanus primigenius, Procarcharodon sp., Odontaspis dubia Agassiz, 1843). With additional absolute age data about from glauconite, the age of these deposits were dated as Lower Oligocene. The paper describes shark assemblages from the Santonian and Campanian deposits of the upper reaches of Ilek and Temir Rivers (Aktubinsk Province; now Aktobe region of Kazakhstan); These shark assemblages are defined layer by layer and linked with the cross-sections described in another article in this book . Five genera and 8 species of lamnoid sharks, including 4 new genera and 5 new species, are diagnosed and/or described: Anacorax White & Moy Thomas, 1940; Anacorax kaupi (Agassiz, 1843) ; Anacorax lindstromi (Davis, 1890); Anacorax santonicus (holotype IGGP 2936 , from the base of phosphorite horizon of the Lower Santonian, the upper reaches of Sagursay River near the Tavricheskij settlement in the Aktjubinsk Province); Paraanacorax Glückman in Glickman & Zhelezko, 1979 (type spe-compared with orthodont skulls (50 characters) as well as cranial characters of modern orthodonts (51 characters) are discussed. The anatomical ideas by Holmgren (1941) about batoids as a separate group of elasmobranchs was critically discussed. Anatomical features of xenacantids are described and a "transitional form to the orthodonts" -a monotypic family *Xenosynechodontidae with a new genus and species *Xenosynechodus *egloni Glückman (holotype PIN 157/501) from the Upper Permian of Isheevo locality, European Russia are described as well. Other morphological characters of lamnoid sharks (axial skeleton, fins, fin spines, circulatory system and dentition) are also discussed.
The section (3) discusses following questions: a macrostructure of teeth of lamnoid sharks (lateral cusplets, the main part of the crown and the root; tooth neck); subordination of morphological characters (38 points) and their evolutionary changes (38 points); parallel evolution of the characters in different phylogenetic lineages; structural polymorphism of the teeth. The taxonomic value of the tooth characters and their variability was discussed and a morphometric method for tooth description and a plan of tooth description was introduced.
The descriptive section (4) focuses on the Anacoracidae. There are diagnoses of 12 genera and 11 species and two subspecies, including 8 new genera, 10 new species and 1 subspecies 23 : Eoanacorax Glück-man & Schwajeaite, 1971; E. dalinkevicius Glückman & Schwajeaite; Palaeoanacorax Glückman, 1971; P. volgensis Glückman, 1971; P. obliquus (Reuss, 1845) , P. obliquus obliquus (Reuss, 1845); P. obliquus (Reuss, 1845) *subserrarus Glückman, 1980; P. pamiricus Glückman, 1971; P. intermedius Glückman, 1971; *Paraanacorax Glückman, 1980; P. bassanii (Gemmellaro, 1920) ; P. *obruchevi Glückman, 1980; *Ptychocorax Glückman & Istchenko, 1980 24 ; P. *aulaticus Glückman & Istchenko, 1980; P. *hybodontoides Glückman, 1980; *Praeptychocorax Glückman, 1980; P. curvatus (Williston, 1900); Squalicorax Whitley, 1939; S. *sagisicus Glückman, 1980; S. falcatus (Agassiz, 1843) ; Anacorax White & Moy- Thomas, 1940; A. *santonicus Glückman & Zhelezko, 1980; A. kaupi (Agassiz, 1843); A. lindstromi (Davis, 1890); A. plicatus (Priem, 1898); A. pristodontus (Agassiz, 1843) ; *Microanacorax Glückman, 1980; M. *praeyangaensis Glückman, 1980 . Several other lamnoid taxa are described: *Protoscapanorhynchus Glückman, 1980; P. *eorhaphiodon Glückman, 1980; Scapanorhynchus *darvasicus Glückman, 1980; S. *armenicus Glückman, 1980; *Rhaphiodus Glückman, 1980 (type species -Lamna texana Roemer, 1852); *Eostriatolamia Glückman, 1980 (type species -Lamna venusta Leriche, 1906 ; *Eoxyphodolamia Glückman, 1980; E. *mangislakensis Glückman, 1980 . Information about nomenclature types was listed.
The evolutionary section (5) analyzes the evolution and phylogeny of the family Anacoracidae. The evolution of the Scapanorhynchidae and Odontapsididae was also discussed. "Paleogenetic data" are briefly discussed, e.g. "fen" (individual variation in population) the existance of "Eostriatolamia angustidens" (teeth without lateral cusplets) within material of E. subulata species during the Cenomanian and an evolution of a separate species based on individual variations of this kind in the Turonian.
Section on paleogeography (6) critically analyzes the data by Engelhardt (1913) ; discusses bionomy of elasmobranchs; analyzes the global distribution of the Recent, Neogene and Paleogene elasmobranchs. Localities of fossil sharks in the Soviet Union, their distribution pattern during the Cretaceous period are based on collections from this territory for following ages: Pre-Albian, Albian, Early and Late Cenomanian, Turonian, Coniacian, Early and Late Santonian, Early and Late Campanian, Maastrichtian and Danian. Table 6 shows the percentage of different taxa in 83 bulk samples (N = 59,794 specimens) from the Valanginian to Turonian of different regions of the USSR.
The brief stratigraphic section (7) discusses the problem of Danian and Montian stages, and summarizes data about distribution of sharks during the Cretaceous.
There are 33 plates showing the skull of modern sharks Isurus oxyrinchus (Müller & Henle, 1839) and Carcharhinus longimanus (Poey, 1861) (plates 1-5), teeth microstructure (plate 6 with 8 figures) as well as other plates with 195 photographs and 299 line-drawings of sharks and rays teeth from the Cretaceous to the Recent.
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Most of the new anacoracid genera and species were diagnosed as new taxa year earlier, see Glickman and Zhelezko 1979. 24 Misprinted as Phychocorax and Ptachorocax. The species Isurus oxyrhinus Rafinesque, 1810 was usually considered to inhabit only the Atlantic Ocean. In the Pacific and Indian Oceans it was replaced by the closely related species Isuropsis glaucus (Müller & Henle, 1839) sensu Glickman (1964a) . In 1977, a specimen of Isurus oxyrhynchus (female, TL=150.5 cm, weight 27 kg) was caught in the Pacific Ocean east of Japan (43°26´N, 158°26´E). Morphometric data on this specimen was presented including gastric contents (14 specimens of mackerel and 6 specimens of iwashi). However, the authors believed that the use of plastic characters for the identification and description of shark taxa (family, genus, species) is flawed and more anatomical features (skull, jaw, teeth) should be used in diagnosis 25 . The dental formula was 13/13 (within half of the upper and lower jaws). According to the results of sea floor sampling by R/V "Vityaz", Isurus oxyrinchus was a principal species in the Pacific and Indian Oceans, and Isuropsis glaucus was rare. In terms of tooth morphology, Isuropsis glaucus has larger anterior teeth in adults (up to 3.5-3.7 cm) than Isurus oxyrhinchus (up to 2-2.2 cm).
Glickman L.[S.] and Dolganov V.[M.] 1983.
Sharks: facts, true stories and tall tales. In: Okean i chelovek (nauchno-populyarnyy sbornik). Dal'nevostochnoe knizhnoe izdatel 'stvo, .
The article in the scientific popular collection "The Ocean and the man" show some well-known published cases of shark attacks on human . Some of the "myths about sharks" in the Soviet and foreign literature of XX century were critically reviewed. It discussed sharks of different sizes (from 0.25 to 23 m), the most predatory of which reach 6 m (modern Carcharodon) or 25 m (extinct Megaselachus) and the "vocarity" of sharks and their stomachs contents. They discussed the myth of the primitiveness of sharks as a group and their evolutionary immutability. They also covered the anatomy and biology of sharks, including the highly developed sense organs. The last section entitled "The Sharks and the geological record" describes the evolutionary history of the group for the last 370 million years. Glückman & Zhelezko, 1985 (holotype IGG 2CП / 8-27-3) and L. menneri Glückman & Zhelezko, 1985 (holotype IGG 2СП / 34-5-3 The paper begins with a brief review of "dental formula" in different groups of mammals, which is a result of the high functionality of the individual teeth in a dentition. As a result of convergence, the lamnoid sharks show similar tooth functionality, allowing one to use of a similar scheme of dental formula in the taxonomy of the group. The use of dental formulae in sharks was introduced by Glickman (1964a) and (possibly) independently by Applegate (1965) . The authors discuss the terminology and methods of constructing and recording of dental formula in lamnoid sharks and the methodology proposed by Applegate (1965) . The toothless area in the shark jaws, similar with diastema in mammals, is termed the eodiastema.
In lamnoid sharks an eodiastema only occurs in upper jaws and can accomodate of up to 4 tiny "eye" (intermediate) teeth. These teeth are also demonstrate an increase in teeth differentiation as in mammals. In the evolution of lamnoid dentitions, there is a trend to stabilize the dental formula (11-13 teeth in a half of the upper jaw and 11-13 teeth in the lower one). This formula is called here a "stabilized" one as opposed to an "unstabilized" formula which has more posterior teeth. There are two variants of evolutionary stabilization of dental formula within the shark order Odontaspidida: (1) This short paper discusses the systematic position of the shark genus Lamna. The authors believe that this shark has no fossil representatives and all fossil teeth previously attributed to this genus must be referred to other taxa (genera, families). The genus Lamna is geologically young; it has a boreal origin and had evolved from one of the representatives of the family Odontaspididae (evidently, Synodontaspis). The discovery in 1978 east of Japan an example of Lamna ditropis Hubbs & Follett, 1947 with a series of symphyseal teeth on the left side of the lower jaw (the jaw is figured) is commented on. The dental formula of this shark is (upper/lower jaws): 0 / 0-1 symphyseals, 2/2 anterials, 1/0 intermedials, 10/10 laterals, 2/1 posterolaterals. This atavistic character indicates that loss of symphysel teeth of this genus occurred in the recent geological past. It is concluded that the genus Lamna should be included in the family Odontaspididae. 
